
. .  , .  

, .  

. .  PORTNEF RIVER TMDL. 
'. , 

WATER BODY ASSESSMENT AND 
TOTAL MAXIMUM DAILY LOAD : ' 

- .  .. ' 

, .  
, .  , 

. .  , .  

.. 

Preparedby . 

. .  

Idaho Division of Envirmmd Quality 
Pocatello Regional a c e  

224 South Arthur I 

PocateUo, 3D 83204 

March 1999 
r 



~ 

I 
I 
I 
I 
II 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
6 

1 . 
2 . 

Table of Contents 
ExecntivcSummprg ..................................................... ..1 

P o ~ ~ f R i v W S u b b a r i n D c r d p t k  .................. m , m  ..................... 4 
2;l General ..............*.............................................4 

2.1.1 watershd aumcten ....................................... 12 
2.1.2 cultural CharaGm 'sties ........................................ 24 

.. . '2.2 WaterQualltYcmKmM8tS~ ..................................... 31 
22.1 W ~ Q u a l i t @ L i m i t e d ~ ~ k t h e S u b ~  ......... 36 

.......... .'.,. ............ .36. 
2.2.3 S ~ t ~ ~ ~ ~ y d A n r r l y s i ~ o f E x i ~ W a t e r Q u a l i t y D a t o  .............. 39 . .  

IplowAltmtia ........... .-. ................................ 43 
DiMOld aygm ............. , ............................... :43 
OilandGmSe ........................................... .50 
Back& ................................................. 51 
Sediment ................................................. 56 
NU-S . . - m  ................................................... 64 . 
Organic Compoundar ....................................... 70 
 metal^ .................................................. 71 
Temperaturt ............................................. 72 

2.2.4 StreamarFulEySupportingBdddUw ......................... 78 

22.2 Appbble W8Wr Q d t y  Standardr 

..I 

. 2.3 SurmnaryofP~and~P~lhr t ionconbo~Ef for tn  .................. : .... 78 . 
. 

3 . PortPtufRiv~Loading~An~iroo ........ i ................................ $1 

3.1.1 -&le- ;. ....... .............. .............. ' 8 5 ,  

3.2 Pollutant standardnu* and Losd-hdysis .. '. .......... : ............... 86 
32.1 Flow Altemtbn ............................................. 86 
3 . 2 . 2 D i d ~ d - .  ..................... .. ., ................. 87 
3.2.3B- .................................................. , . , 88 
3.2.4 oil and Gmwe ....................................... :* ........ 95 
3.2.5s ................................................... , . 99 
3 . P . 6 . M -  ....... : .. '. ......................... ., . ........... 116 

3.1- .................................... ..................... .. 81 

, . 

. 



I 
I 
I 
1 
I 
I 

mAbbmhtcd Gkrurp ....................................... ~4 . 

uterrtrm aw.. .. .,.'. ..................................................... ,143 

lrpperrueer ....... i .......................................................... 1% 
AppcaaaA S t a b O f E d s b o ~ ~ r t a r u l a . r l .  ..................... ..:. ... 155 
~ B . R m u i b o f B u m 6 & l U I l e ~  . PrOjcctimih5q .. .:. ...... 157 . 

MdithhiluadahhIwian ........................ : ............ IS9 e c .  
Ap@dixD.AaAitirmatwrlimratiaawmatloa .................................. 
ApppaaaKAdd&dnmiseti~&rmnh ................................... 188 
AppdiXP-. summary ~~~ datbtks ................ ; . . . . . . . - ; z o o  

171 

. 
AppadaG. Mdbd~todnWcm&imtbn& ................................ .a03 

ii 



1. 

3. 
4. 
5. 
6. 
7. 

, 2. 

8. 
9. 
10. 

11. 
12: 

13. 

14. 

15. 

16. 

PortneufRrvra - 6 l l b t & a 3 M ( d ) m  . a r d u s G s ~ W a t w ~  .......... 
ParlndRirer*citimaadbwll# .... .L.. ............................. 
wdghtod d dope in thPwtasufElivco* ....................... 
W--K-mithe- . .  d h i a  ....................... 
Lgldownasbipmtlmportncufk* .............................. 2 
~ ~ i n t l m p o r t n # l f l l i v e s ~ ~  *; .................................. 2 
~ p b f i d e o l i E O r m . ~ f w ~ ~ ~  
m t b s p o r b y p g R i y # ~  1-1994. ................................. . 5  

F d  ' n 4 t o r h g a t u s G s ~ ~ a a t i a m q  1989-1996.. ........ 5 

slatha# 19% ..................................... ..; .................. 7 
T - d m  et& TopaeUSC3S -* e 1993-1996 .. :. . . 7  

mtudd?263ufy1997 ................................................ 7 
T-lacwdcdby- mIpmhrmUIttawdteq 
~ S e r v i c s ~ 8 d p o r b l s u f ~ ~ i a t h e M i n l r ~ '  
~ M y t D S ~ 1 9 n  ................... ; .................... 1 
R q i p i o m ~ f l a w a n d ~ - a t U S G S  
-wattx Bta tha  .................................................. 1c 

~ w a t w 6 t & r i m a  ................................................ 11 
~ b s t w e e n ~ a n d t o t a l ~ a t u s G s ~ ~  
datinnl ............................................................... 1; 

F d ~ ~ a t W S G S s u r f u l a a w a t s r ~  1989-1996. ............ 5 

T c p r v p e r a a U e ~ a t t h e ~ e n d P o a t d l o U S G S ~ ~  

~tenpmkurematpliqatwriawS~itheMhrkCr& 

R- ' b a t w e p a ~ l l a d t o t d ~ n i i ~ ~ g e n a t U S G s  

iii . .  



rn OfTAbIu 
, .  

m - m k  

2. 

I a d a n n I y # M o h ~ ~ L t b e P a r h m k r  * ....... 1 ....... 3 
1. ~ I a S d p h a t i o n a t a t N & i a d W ~ ~ S ~ - ~  ........... 10 

Momlhly- @*) st t h c N M  W& W Stetioa - 
l k w a  ............................ 0 . : .  ............................... :IO 
wdrbsrin ......... *;. .......... .................................. 11 

- .  4 w w , m i o t b s w  '0ahJo3(aliSt .................... 13 

. ..... i . ' b - .  ..................................................... 14 

....................................................... 16 

. .  

' 3 .  plow- - h U S G S d h m v a t m ~ h t l m M R k  

5 waad&dmaa&im b u # ( d p i # t e d t t i E n m k i a t h S P ~ R i v a  

d & f e a m i n t l m P w t n s u F R i v a ~  6 --- 
:7. GeneEJ ... 17. 

9. . . I m i E a t ~ M ~ ~ o a ~ * a f M ~ b r a d  .......... 22 
' to. ~~~W~~~ . i n t b s ~ ~ r n t I m 3 m ( 4 - ~ .  ...a 

. 1 2  .. LeSd ~ H t B e P m e u f h *  ................ - 1 .  ............. .27 

. .Idrha,... .................................................. . . 3 0  

. .  
........... ... 

' 8. . S m , M q r a f i n e k W R h * m m h  
. Clriboll,NrdooC1F~.............;.;........1.,.................:...a0 

11. 
....... .............. .. 

13. l d ~ g h e M - *  ..*.'......... i ............ I... ........ .27 . . .  14. ~ f w ~ d c a r s b c r u ~ I d a b o . .  ........... ..a9 
15. ? s l p d I * j - b g I C S t g k B d l a d C l r E b a r  

' 16. , . .  N a t i D a a l P ~ E h h U t m S j ~ M n ~ E S ) ~ h t h e  . 
, .  -M ....... . - ' i y i  ... A * . .  .................................. 32 

' 17. .................. . 3 3  

list ........... :-. ..................................... : ........................ -37 
. .  20., ~ d X d 8 l m ~ ~ ~ ~  ........... . -1 . i .  ............... 31 

22. sdiwttqwbabr cdd&atbin .*Td . -DailyLmIn.. ..... .**a'. 
22; , ~ O s 3 0 3 ( ~ ~  ' .  in.thSortrwuflUwr*amto . . .  

~~qualitymthtParmUfRiva mlbbaia ........... - - 34, t' 
18. ' 

19. . W W ~ W ~ b h M l l i v s r ~ ~ h 3 M ( d )  
.. - 

, .  

. o u p B a r t d ~ ~ ~ ~ . . : . . , . ~ . :  .............. i .... i .................. 41- 

. ~ O B , t h q s t . ~ ~  ;'. L.. ......... 1..  ............ .:. ........... .42 
, 23. s h t m o f w r a 3 ~ ~ ' a h t l l O ~ R i v a r a u b b r s i n a l t o ' ~  

. .  
. ' *-,&-e . .  

1 ~ 9 9 3 ; m d z d a b O ~ o f ~  Q u a l i t g ~ i n A l @ s t 1 9 9 7  ..... ..**a 
. .  1,98p-1% ........................................................... :46 

.2S. T t m p a i t u m a a d d i m d w d ~ g m ~ ~ U S G S ~ ~ ~  
, .. 

. .  



26.

27 .

2s;

- -29.
30.

$1.

32 .

33 .

34,
3s.

3 6 .

37.
38 .

39 .

40.

il..

. 42.
43.
44:

is.
46.

47.
40.
49.
so.

.-

\



52. 

53. 

54. ’ 

. . .  

55. 

-56. 

57. 
58. , 

59. 

60. 
61. 

. 6 2 .  

63. 

64. 

A I  
B1 

C1 
C-2. 
C-3 
c-4 
C 5  

cd 

C-7 

>. .sturn- t a t h a a d  ---- 
s t u w s ~ w & t a  

obwrverl. *-of- ................ ;..............~~ 
* ................................ I.. .. - 1  .................. ... .. 109 
ScvPsayufin€%axtfm~loadrrdmu?pdai~hlrigh~dh 
n ! m m i n t b h r t m I f * . ~ .  ...................................... I 1 1 1  

q g S r a a d h d & d m a d & d ~ ~  - d 4 a u h h l l w a m  
. , . . . . . . , ‘ . . , ‘ t . ’ . . . . . . i . . . . . . . . . . . ~ . . . . . . . ~  111 

-gieodbghdw ...... ;. ......................................... 113 .. 
CamIm&q -. oftotal awgRd@’iam diduqgtd into thsmtmfRmw ‘ b y  

‘ I .  -fieilitiwiatbelast n~~~~ - w M  

minwd ndrisat 4 d a  in thiPareasufRi;eF * ........................ 118 
N i I b h t l o a d r r t u s G s ~ ~ ~ ~ ~ . h : ~  

~ ~ m o a t h l y ,  ...................... 122 . 
at-zTsGsmdkm+*rtstionr’ 
... .: .. t .  ............. ; * .  ..... 123 
h*’, ......... i n 6  

R-Y:m.#-wm- - - d.pmranwmin8pittgsintlIcbwsr 
Parb&*-~’ . .  ........ L ? .  ........ ...*. ............................ 129 
~ - w - b w * . - a t * -  W c r e e k d .  , 

~ ~ ~ f b 6 a u r m t b a t c c w i b l m t o ~ l w d r j l t t b p  
,mian,.;. ..................................... 132 TybOpmM- 

mmtq -. ................................... 133 
SEltq,aB&iulmy8t&rwqurfitylatrv*iesmda& .................... ? * * - . ;  ...... -156, 
! w w , d w b * -  * .Illbbaainasto~~afthair 

.Fd,-- . , b k W R i V o r  * .................... 160 
F e  

e.. ............ +..,i.*.. .................................. -.;. I14 

. 

T . m , m  *,* *:.: ... .-,<$. ........................ ’. ....... 131. 

.QI ~ ~ - ~ l o l c d r ~ w u r w r t h t ~ , t a a m L n t l w d r  
r$ tlm Qhx 

w w  ..,:. . p . .  .,;. ....... $., ................................... :IS8 . .  

htlwmiwmlbbin ................... 163 . 
F d  ,*-*- ................ 165 
E d @ a b ~ i y ~ ~ ~ ~ ~ ~ N ~ l ~ ~ J d y  1986.. ... .: 167. 

......................... 168 

C 1 & ~ t o o e a o b e r ~ 1 9 9 8 ’  ................................... .:. .. i . .  169 

Mh, 1995-1W7 ....... . l a  ........... .;. ...................... 170 

$!!tbehmyfJ- :mbbmim&h*ofPocatodlq . ,I.! ........ ..* ...................... 
* ,andPa&dfo P s e a l ~ s n m p l i a g i n M h k c r s e l r , k ~  

IiecdrAifQnu- - etri*sitsrintkDowneyClaalmachdtk ’ 
. -  

. -  v i  

I, 

E 



D-i 

-D-2 

D-3 

D-4 

D-5 

D-6 

D-7 
D-8 
D-9 

mi0 

S I 1  

D-12 

D-13 

13-14 

El 

E 2  
353 

E 4  

E5 

~ ' ~ f r m n m i ~ i n t h s ~ ~ w e r ~ w t n e u f ~ , ~ ~  
1985 to July 172 
TurMdity d augpeadsd sdment 

173 1989-1996 .................................................. 

................................................... 
at ZTSGS -waW 

I i U t d d i ~ d W  s u s ~ m o t i d s  monitoringin Smsmsinthe 
p~~&Il ivsr&~kuin ............................................... 176 
s ~ ~ ~ ~ ~ ~ ~ e r w i o n f o r s t r e e m s i n ~  
r r p p a ~ ~ ~ R i v s r w l w a s i n  ......................... ..; .............. 177 

p ~ *  -w&r #t&q 195(L1989. 178 
B d e M c o m p u ~ ~ d i e e h a r g t b y m o n t h r r r t w o ~ o a t h t  
PortUalfRiw ....................................................... 179 
T#iditymonitopineat1Ositcaintt~~PortncufRfver, 1969-3971 ............... 180 
w wed to satimsts rrsdimem w  or h ~ w t n a $ w ~  ....... .. . . .  . i a i  
D a i l y m ~ ~ b a d s W a a ~ ~ ~  

Patios, 19SS-1995 .................................................... IS2 

(;ss-a.277(aaw~.979)dbymoath,Mardr~mm 
--etOtiOn, 19551995 ........................................ 183 
D 8 i I y 8 w p d e d s E d i n m r ~ ~ o n t b e r e g c e a a t i w ~  
( S ~ S 5 ~ ~ ~ ~ . 7 9 5 )  lRlmmSd by momth, Topse USGS --e 1955-1995 .......................................... 184 

ZMtanlrnnUa scdimeat a;t h I J S G S  T f h  a d  
................................ 

( l o g S ~ . S 0 ~ ) 4 2 7 0 )  bummed by month Pocatdh WSGS sudhce-watec 

Jhity suspdd d i m m  h u b b a d  on tbemgrdon upation 

T q e t a r s p a a d # l ~ b d S b a s e d o n t h e m o n t h l y a ~ x ~  
P& Wcfs -* statioa, 1955-199s ............... 18s 

Mafsb CmekuSGs -statio& 1955-1w5 .......... : .. 184 
c w r c e m r a t l o a , T ~ ~ ~ s t a t i O q  1955-1%6 .................. 18' 

aad- 1993 ..................................................... 18 
Kiltha (q,q mooitmiog at usos su$awwam s t a h  1970.1996. ........... 19 
N i ~ d p ~ ~ s d ~ i n t h s P o ~ R i v a r * i n t h e  

ofpoCataaa, w - 1 9 7 7  ................................... i. . .  1s 
Nutrieortinput~~trikrtsrscs ' into the lowsa PortneufRivm, 'Nbvember 1985 
toJuly 1986 ................................................... : ..... l! 
hmlatmeen, swndard dmwoq and raqndmutrientain PortrwUfRiver 
aadMdl(JlgCk, 1976 ............................................... 1! 

~ ~ r u s p e n d s d s c d h a w m l o a d 8 ~ O n ~ ~ ~ X ~  

T a r @ # s p m l d s e d i m a P t l o & b a e e d o n t h e ~ ~ x t a r g t t  

Meanvabmbmxfamwafmpa11umtm~d16dtaintlte 
PmttmfRivmintbePocatdb aream JuIy a d  oetober, 1992 wdFcbnrary 

N-(mmomto?mg at 10 a h  htkPorlnwfRivsr, I969-1g71 ............ 1' 



E7 
F-1 

Gl 

G3’ 

G 4  

G S  

66 

G 7  

‘ 6 - 8  

G-9 

G10 

G11 

GI2 

G-13 

6 1 4  



G15 Total phaophwus lands barwd on the avm'qe mnthly fbwx average site 

1955-1995 ......................................................... 
G16 Total phaphom kmh b e d  on the n w a p  monthly flow x average 6te 

- (~~~~-IM), .ToPuZJSGS -wmwtion, 1955-1995.. ...... 

~ ( 1 9 9 0 - 1 9 9 6 ) , M a r e h c r e e k U s G S ~ ~ ~ ~  

, G17 T&rgdtotalhrgmkdtmgmhdaWanthemontMyerrsrrgex~ 
eTybauSm-- 19861993 .................. 

GI8 Tar@ tutal hr&c n b g m  kade hued on thcmmthly avwxge x 

G19 T m  totd hoqadcnkmphlodsbad onthenwnthly a#mge x targtt 

0-20 T a r @ t o t d ~ ~ l o a d s W l m t h e ~ ~ x ~  

Gal T a r p t t o t d ~ ~ W o n t h e r r a o a t b l y ~ x ~  

G-22 Targ&tdpiaosphomahdsWaathemonthly~x~et 

0123 T a q g d t o t d ~ ~ ~ b a s e d o n t b o m d d y ~ x ~  
~ ~ ~ u 8 G s ~ ~ a s a f i w 2 , 1 9 5 5 - 1 W 5 . .  . .: ........ 

G24 T ~ t o u 1 ~ l o e d P b n s e d o n t k m m t h b n ~ x ~  

6-25 EsthwCI YnIahtt losds hm #mYmakrruaofffimn drePocatell* 
chlbbdUTbat4acea ................................................ 

GZ6 ~ m t r k t ~ h m t h P ~ o S w a g e T ~ ~ t o t h e  ' 

W R h m .  ..................................................... 
G-28 ~ ~ % o m t p h p h t h e C o w r r ~ R i v w s u b b a f h .  ............. 
G29 MmiWiqgOfmtrbtmhtbsbwstFwtneufRivg ................... 

River, July 1992toMay 1993. ......................................... 
FMcfwwditch ................................................... 

-&-USGS - W o t a t i o a  I 9 S S - l M  ................. 
MaFd! CrsekUsOS &* d m  1955-1995 ............. 
Topp~ USGS &* station, 1955-1995 ................... 
e Tyke USQS m&c+watu stariorq 1986-1993 .................. 

- W U S G S - W -  1955-1995 ............... 

TO~SZUSGS 19~5-1995 .................. 

. .  6-27 Ileportvdhws&ansprhgahthehPortasufRiverabhsdn .............. 

G30 Meso- - ' n f n u t r i e a t s ~ i n ~ i r r t h s l o w t r P ~  

G-31 l 3 t h t d ~ a L d r i e n t z a a r l s ~ ~ p w t r m a u f l l 3 v e r ~ d  



I
~ortsdRivm  SlrbbasinataGlaace



2



- 
htimated 
mod loador Iaad F’emmt 

Sitelrtnemmach load Mwn wasteload reduotion* nductioal 

I 
I 
I 
I 
[I 

I 

htimated 
mod loador Iaad F’emmt 

Sitelrtnemmach load Mwn wasteload reduotion* nductioal 

38 

la63 
121 
259 
756 
4.9 
230 
76 
1 IS 

U% 
14.0 
36 
164 
3.5 
205 
10 
I7 

5.1 . 
88 
81) 
1.1 
3 
26 
59 ’ 

13 
22 
20 
03 
0 3  
6 
15 

a% 

35,083 65% 
10,937 6% 
13,240 53% 

1086 86% . 
7 58% 

172 rn 
671 m4 
36 7898 
227 95% 
51 66% 
60 SOOA 

194 81% 
12.7 91% 
14 3% 
144 8% 
3.2 92% 
19.8 96% 
3 33% 
3 15% 

3 

. .  

. .  





i 

I 
i 

-.--------.--.I 



' !  



I 

N 



N 



t 

I 
I 
I 
I 

, I  
,. I 

I 
I 
I 
I 

9 

I '  



M 
hmrarv P&my A d  m h m - 0 d o b O - J h m l k  

Noanl 1 .e4 0.91 1% 1 .l 135 1m a65 am 0.83 0.91 1.16 1m 
4as 2 s  434 3.3t f.% 3.39 3.33 3.98 3.8 335 2.84 3.39 

M;nirmnn 0.14 0.12 0.1 4.QI  om 4.01 0 0 '  0 0.01 om 

kapprb 
__ 

bdrreb bday JIlro JutY - - N w m n b -  

N m m l b  23.3 29.1 363 44.9 53.6 627 70.6 6B.7 59 48 356 24.8 
57 65 75 86 92 103 105 1W p8 91 71 61 

Muimm dl 3 3  -I2 11 0 as . 3 1  28 18 10 . -16 -a9 





i 



5 

2 
2 
3 
3 
' 4  
2 
3 
2 
2 
2 

3 
2 
4 
3 
3 
4 

, '  103.0 

3.1 
4.3 
11.0 
6.2 
523 
61 

I 6 4  
a 
17.5 
1x1 

679' 

9.8 
12.6 
9.4 ' 

12.9 
a3 

n a  

1360 

51 
79 

410 

1.0 
W 
52 

15 ' 
49 
27 
33 
I1 

1503.2 

28.7 
15.4 
626 
Y9.4 
5M.8 
13.6 
113 
151 ' 

36.6 
a 0  

70.7 
273 
41.6 

716 
55.6 

- 

38.6 

I 

13 



I .. .- . .. . - 
I ..- . .. _. - 

. _ _  . - - -  " . , . ,  - - -  

ae 0 

B 

MJ 3.5 
Ib 

M 
5.0 
5.0 ' 

4.0 
La 

1 1  
9.0 
P6 
I S  
3.9 
4.0 
S.0 

B 
B 

B 
8 
A 
A 
B 

C 
0 
B 
A 
3 
B 
A 

IR 
1.9 
14 

C 
C 
P 
P 
B 
B 

3.5 
31 
2.5 
3.0 

0 
B 
B 
B 



I I II I- 
D 

n
 

J 
a

a
 

p
s

 

d 



2 
2 
l.5 
1 
14 
1.s 
2 
2 

4 03 
< 0.5 

1 
2-3 
2-3 

c 03 
13 
1.5 
1 

CO.5 
t 
1 

05 
05 
-1 

z 
2 
I 
1 
M 
I t  
2 
c 05 
5 0.5 
14 

8 
1s 
10 
6 
16 
6 
8 
6 
5 
3 
6 
a 
.I 
4 
I2 
6 
6 
3 
4 -  
4 
4 
17 
S 
8 
I 
30 
5 
11 
18 
9 
30. 
3 
8 

aa 
1.5 
4.0 
IS 
4.0 
a? 
4.Q 
1.s 
3.Q 
0.7 
13 
13 
a0 
14 
1.5 
a.5 
h8 
03 
0.4 
01 
1.5 
15 
ID 

.25 
1.0 
3.0 
2 5  
a0 
3.5 
1 5  
5.0 
0.7 
2.0 

16 

I 

II 



- .  

WdFakl lh lr  

WJ& 

N 
m 

P 
P 
P 
P 
P 
P 

0 

B 
B 
3 

B 
B 

B 

B 
A 

i 
B 
B 

C 
0 

B 
A 

B 

B 
A 

F 
0 
C 
E 
P 
P 
s 
B 

0 
B 
B n 

5 
4 
5 

1 

I 
12 

16 

18 

17 

6 

8 
4 

13 
13 

12 
'I 

I4 
12 

0 
0 
0 

Om 

om 
0 

0 

0 

0 

0 

'0.M 
0 

0 
0.13 

0 
0 

0 
0 

1'12 
a0.a 
lid 

692 

11 
119 

139 

3.9 

15 

933 

14 
3.1 

41 
621 

a.6 
19.7 

s a  
19.7 

17 



I .  1 

i. 
’ ,  

I .  , 

Y 
619J L 03. t 
m s u  1 c 

Y 
1191 L 1 C 
m u  5 o 

L 1.7 B m u  3 B 

m L 2 3  0 
W U  3 B 

N 

TmpsL 

? 
V 

V 

lop , 

63.4 
0 
3 

1 

4 
w 
1s 

13 
t 
18 . 

0 
0 

0 
0 

om 
0 

I t 9  100 

Y 21.1 13 01s , 11.4 la 



19 





I 
I 
I 
I 
I 
I .  
I 
19 
1 
I 
1 

21 



, I  .: I 

0.2 O S  

LO . 0.5 
0.8 
0.6 0.1 

0.3 
0.7 

' 0.: 

1. 
.a 

5.3 4.4 3 Total 1.8 

22 

1 

i 

4 -  



A 
1 
A 
A- 
A 
A' . 

'4 
A 
1 
.A 
A 
A 
A 
A 
A 
A 
A. 
A 
A 

A 

1 
1 
I 
1 
A 
b 
1 
A- 
K 
1 
h 
A 
I. 
1 
A 
A 
A 
A 
A 

A 

1 h 
A A 
A A 
A A 
A A 
A h 
h 
A A, 
A 1 
h d 
h I 
A 1 
A A 
A 1 
A. I 
A 1- 
h A 
A d 
A h- 

A. A 

A 
A 
A 
L 
1 
A 
h 
A 
A 
1 
1 
I 
A 
h 
A 
A 
d 
1 

4 A 
A A 
A 1 
A 1 
A A 

h 
A 
.A 

A A 

A 

1 
A 
A 
A 

h 
A 
A. 
A 
A 

A A 
A 

1 A 
1 

1 1 
.A 1 

A h 
A A 
A A 
A A 
A A 
A 1. 

A A 

A 
A 
A 
1 
h 
A 
1 
1 
A 
A 
b 
1 
a 
A 
1 
A 
h 
1 
A 
B I 
A 
1 

A 



i 
. .  
f 

i 
! 

1 

t 
i 
i 
! 

\ 
I 
I 

24 



11 
11 
71 
8 

137 
26 
50 
24 
0 
2 
19 
71 
35 
87 
51 
40 
39 
7 

29 
23 -*= 
I 

I 

c 

11 
117 
30 
37 
22 
13 
15 
48 
130 
109 
27 
3 
M 

Y 
Y 
Y 
Y 
N 
Y 
N 
Y ' I  

N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
N 
Y 
N 
N 
Y 
N 
Y 
Y 



i 

I 
I .  

I .  

i '  



fl. 
II 

P 
I 
I 
sl 
D 
I '  
I. 
I 
I 
I 
I 

255,153 
50,378 
4%2% 
353,584 
125,874 
&589 

23,453 
1,263 

861,590 

29.6 

5.0 
41.0 
14.6 
1.0 
2.7 
0.1 

5.8 





1 I I I I I I I I I I 



0.7% Q I W  Mm' 63% 7.4% Sm 21.4% 7.2% 21.7% 2Z.39c 
9.W 16x86 19% l 2 A H  5.6% 18.W 25.1% 

12% 2.m 123% SA% lk% 3.96  2% lum zm 11.4% 14.8% 

0.2% 56% 
- - -  

, 0.3% 0.3% 

a.8w urn 8.6% 33.6% 6 3 6  2.0% 6.96 0.7% 4.3% 11.2% - 26% 



3 1



. . . -. . , . . . - 





i 
I 

I 1 

./ 
! 
I 
i 
i 

! 

! 

i 

1 



. - -  

35 



P ! I 1  

. .  
, .  

. $ 6  :' . . 

36 









40 



X 
X 

.X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X '  

X 

-X 

1995 
1993 
1 M  
1995 
1994 
1994 
19915 

,1995 
1994 

X '  
X 

X 
X 
X 
X 

X 
X 

X 
X 

X 
X 

X -  
X 
X 
X 

X 
X 

' X  
X 

X 
X 
X 

X 
x 
X 
X 

X 

X 
X 



. .  . .  . --- . .  
-- . .  - 

. ,  .. . -, - 

X 

X 

X 
X 

X 
X 



I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 



> .  
.. , 

' I  
, ,  

, -  



! 

mFG s8mpling - 2s July 1991 

0.5 21 8 
3.0 20 8 
0.5 21 8 

. 3.0 20 1 

3.0 20 8 
0.5 21 8 

DEQ Samphg - 8 hgwt 1997 

2.73 
2.23 
1,30 
2.27 
233 
1.27 
2.60 
2.10 
443 

0.0 ' 21.07 ' 7.53- 

2.6 m.83 7.4** 
1.0 21 7.51** 

3.0 m.37 6.45- 
4.0 19.28 3 . 8 P  
4.2 19.12 3.68** 
5.0 18.71 3.46- 



wm 

ml 

I 1  
## 
HI 

110 

U 
IM 

m 

4n 

zll 
4l 

im 



1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 

ML 

El 
CL n 

m 
C1n 

N 
TI1 

z 
rp 
CL 
m 

a 

8 m 
til a 

M(IC 

as 
m 
a 

m 

n 
61 

It 

c nr 
CII 

ctt 

r€ m 

c m 
rI 

nm 
ram nl MI 

TU A 
*a 
SI *I 
nt #I 

ma 
IU 
6 ‘+I 

CI 

115 
sw 

m tll 

mm 
m 



1sJ ' 

' M  

P 

I 

ll.? 81 I 

1 
lm 
5n 
Il l0  

a 
Pg 



&2 6.4 
a3 83 
9.3 10.4 
510 180 
6 3 

<LO*** Cl.o*++ 
0.4 0 2  

<2.w 4tO" 
ND- m 
31 28 
210 '220 
271 ' 275 ' 

9.47 8.83 

0.a 0.71 

5 '  9 

ND ND 
. N D  ND 

W n 
rn m 
0.04 0.M 
0.07 . 0.07 . 
0.01 I ND 
19 20 
#D NI) 
ND ND. 

0.01 0.02 
18 21 

0.01 0.01 

13 4.2 

103 103 
520 490 

ar 2.9 
0.7 1 
0.7 0.3 

4.w *.os* 
ND lm 
24 24 
214 202 
275 268 
29 27 
9.4 8.14 

a a  7.73 

12 13 

TOblaetrbWd 

ND ND 
ND ND 
n 76 
m ND 

0.06 0.07 
0.13 0.13 
a19 , 0.18 
20 19 
rm 0.01 
0.19 NI) 
m m 

' 21 18 
ND 0.02 

8.4 
8.17 
6.8 
320 
136 
17.1 
1 

0.5 
0.19 
ND 
ND 
149 
203 
24 

59.89 

nm 
ND 
60 
ND 

0.W 
0.92 
0.01 
13 
a1 
0.01 
ND 
16 

0.06 

7.2 
7.99 
7 2  
300 
107 
15 

1.0- 
0.4 

0.24 
ND 
ND 
291 
m 

1 
53.m 

am 
0.001 

60 
ND 
0.07 
0.8 
Lo2 
13 

0.09 
0.0 t 
ND 
17 

0.06 

11.8 
8.5 

s10 
S 

4.0- 
< 1 . P +  

0.3 
a0P 
ND 
14 

221 
274 
H)(I 

11.77 

ND 
ND 
80 
m 
am 
T1.1 
WD 

.' 18 
0.01 
0.01 
ND 
1s 

0.01 

14.1 
8.06 

480 
6 

<LO*+ 
e LO*** 

03 
0.07 
m 
13 

2 2 4 '  
UUL. 
w 

9.M 

ND 
EID 
'19 

0.0 I 
0.06 
0.1 
ND 
20 

0.01 
LO1 
ND 
18 

0.01 



i: 
i 

! 





I 

c
 

52 



I 

-l 

53 



-
A

 
L

S
 

.
a

 

li Ca 
I 

I
 

I
 

I 
I 

bl 
,;I 

-
a

 P 

-
A

 
L

S
 

.
a

 

li Ca 
I 

I
 

I
 

I 
I 

bl 
,;I 

-
a

 P 



P io D P II P P 0 0 I P 1 1 D D c I c D 

I 
r-j.: 

Y
 



Summary- . -  



I 

I. 

1 -  

1 

h b b h  C r d  to 
-Rwavoh 

11 
IO 
9 

0- 
7- 
6- 
5+* 
4- 
3" 
a** 
1- 
16 
15 
14 
13 
12 
7 
6 
5 
4 
3 
a 
I 
5 
4 
3 
2 
1 

214 
1.57 
0.86 
1.86 
1.71 
1.57 
0.71 
0.29 
0.57 
0.43 
0.57 
1 0 0  
1.71 
1.00 
0.43 
2.00 
1.14 
1.00 
1.57 
1-00 
1.00 
0.57 
0.43 
0.86 
0.86 
1.00 
0.71 
1.00 

57 



58 



Oft ' .rIW 



138 , 

498 
72 
848 
364 
219 
1,530 

3,669 



332 
25.0 ' 
19.6 
25.0 
18.0 
17.3 ,- 

21.1 ' 

51.3 
28.2 
31.2 
39.5, - 
68.2 
36.7 
164.6 . 

30.7 , 

34.0 
29.6 
42.0 
35.0 - 

19.9 
i9.7 
34.2 
'17.6 
13.65 
39.1 , 

68.61 
51 

421.6 

7&1# 
20-386 
21437 
23-140 
2.145 
1.745 
3.3-53 
23-1 10 
846 
10.58 
10-150 
16210 
7-118 

1&1500 

144.0 
li7.0 
97.0 
114.0 

87.2 
102.0 

94.8 

84.0 s4-365 
81 .O 32-365 
99.0 3 1-355 
141.0 36300 
S4,O 3W16 
70.0 -9 
68.0 35-21 0 

4 



10.0 1.09 a125 266 
249 0.7 5.00 

0,s 0.23 403 $31 
112 0.9 0.28 

41.0 0.77 fm 101 
110 1.6 0.68 
123 . 31.3 6.00 1J11 

3f 

921 

M9 

' 2,316 
155 
93 
2% ' 

9,ao ' 
37f 

7- 



I 
I 

6 

63 



64 

I 



1 
I 
I 
I' 
I 
c 
c 
I 
L A  
P 

65 



51 7.00 
82.00 
I54.00 
19.00 
3.00, 
16.60 
6.50 
0.42 
6.50 
9.30, 

336.0 
327.0 
365.0 
18.0 
3.0 
23.4 
16.0 
1.5 

25.0 
20.5- 

46.00 16.00 
44.00 12-00 
4200 11,oo ' 

3.00 0.38 
0.30 0.05 
7.20 0.50 
6.50 0.99 
0.19 0.01 
3.70 0.80 
Lso 0.81 



c 
P 
Ls 
D 
D 
I 
1 
1 
I 
t 
I. 
I 

I. , , 

> .  

0.91 

1.50 

20.00 
0.24 

0.48 ' 288  
4.43 

2.9 1.07 
0.92 
0.61 

34.00 4.43 
0.M 0.62 

0.27 
407 

3.83 ' 

5-10 
1 1 3  
1.11 
0.92 
4.77 
0.82 
0.10 
0.04 

67 



... 

68 



21 
01 
t 
gl 

?I 
91 

t 
I 
t 
t 
t 
1 
6 
0 
? 
n 
t 
* t 
t 
* 01 
* 





I 



i 

i 
i 
I ,I 

I 

I 

I .  

L 

72 



H
K

X
 

X
K

X
X

X
 

x
x

 

x
x

 
x

x
x

x
x

 
w

x
x

x
 X

 

I 

i 16 I- 

I 

X
 

X
 

x
x

x
x

 
x

x
x

x
x

x
x

x
 

I
 

B i c k
 

E 

.K
 



31 

3( 

2J 

6 
P 

IS 

10 

5 
2 3 2 7 3 1 4  8 I2162024282 6 1 0 1 4 1 8 ~ Z M 3  7 11151923n31 4 8 1216 

Au@ b-k * Jmm loly 



I 
I 

a
.

8
 
k 

a 
1

 
f - 

0
 

75 



, , .. 



c R I II II I I I I I 

8
0
 

77 





I
 

d
 



, .rf 

80 



81 



I 

11 
a4 
35 

6 
22 
2% 

.lo 
22 
32 

1965-1981 49 
' 1990-1896 ar 

1%s-1996 73 

1971-1981 21 
19%19% 24 
1971.19% 45 

-- 
1971 3 

1990-1996 24 
1971-1996 n 

73-75 
19.59 
3029 

130 
2.26 
1.89 

zw 
2.66 
2.53 

0.50 
0.46 
0.48 

0.35 
0.43 
0.42 

181.29 
14%. 17 
157.44 
232.13 
81.00 

2.43 
0.34 
1.81 

0.60 

0.20 
0-M 
0.13 

0.09 
0.03 
0.03 

32.86 
5.39 
8.60 

0.P 
0.06 
0.10 

0.43 
0.06 
0.11 

0.05 
0.03 . 
0.03 

0.05 
0.03 
0.02 

7235 
32.92 d. 

30.47 
36.79 
41.41 

0.37 
6.08 
0.27 

0.09 

0.06 
0.01 
0.03 

0.03 
0.w 
0.01 

82 



a3 



3 
9 
S 
9 
3 

6 
4a 
0 
20 
i 

? 
31 
8 
38 
11 

poertdk 

17 0.m No 
23 037 No 
23 
23 0.64 ND 
23 0.01 YES 

m&CJd& 

17 0.47 No 
23 0.22 m 
23 0.70 No 
23 0.00 YES 
23 ' 0.91 'MI 

w= 
39 
39 0.00 YES 
39 
39 0.Y 140 
39 0.14 No 

0.06 
0.06 
0.06 
0.06 
om 

0.06 
0.05 

0.M 
0.11 

0.06 
0.05. 
0.06 
0.W 
0.11 

0.M 

0.05 
&os 

0.01 YES 

0.01 YES 
0.w m 





3.2 S- and Lord 

3.21FlourAharation 

86 



-- 

87 









1992 
1993 

1991 1 
w 

10 10 
5 
1 
2 
1 '  

1 
1 1 1- 

a 

5 
1 
1 

I 1 
1 
1 
1 

1 
1 
1 
I 
1 
5 
1 
1 
1 
1 
1 

8 
25 
68 

641' '-1.m a65 aa 
532 -.' : 

. -  

- "  
! '  

' 2 9 8  
442 
1!J3 



' 92 



W w 
- 

' Ul 
95 
58 : 

,165 
112 

136 

7 
42 
3 
7 
2 

- 5  

A- 121 ! 121 ' 51 

- 

' 4 a  
3s 
1 8 ,  



94 





I 

- . .. 
Iaw.- 

W 

67 
'67 

I.?, ' 

1.7 
1.7 
9 
3 
9 
1. 

P 



97 





I ’  
I 
I 
I. 
I 
I 
I 
t 

99 





a- 

101 



7.8 ' 

633 
31.1 
1m;s 

102 



2l.3 
67.3 

1.95 
0.78 
0.01 
- 1  

1 
0.258 
011 

10.1 
33.9 ’ 

Total ao3.058 

103 



t 

W- 
m- i='  

I 







? 

107 

I 



, .  

108 



R 

L 
I -  

- .  

109 



r 

110 



I 

. .  

I 
I. 
I 
I 

lhw 
1 '  a 3 4 6 

111 

1 . !  



t 
i 

. ’  
112 . 



T&l 
. .  

. M W h . M  

T d  

1I 
a 

215 ' 

I27 
539 

244 
0 -  

upa3 

m 
210 
19 

7 2 -  
sa4 
992 
21 

46 
123 
0 

P 



I I
:

 

! 



115 







.. 

m 
2 



f 



,, - 

*: P 

f
 

c 

1
 

I
 

a 

I "- 

I; k 

I 
L

 
.i 
d
 

W
U

'
 -

-
 I c

 
8' 

I 5 a 
D ? I I
 

c f i i 

I' 

la 
a i d 1- 

1 
,
 -aL 

" 

i 



121 





. .  

123 



I 
c 
I 
I 
I 
I 
c 

124 



J 

125 





, 1.1 * , 





.. 

129 ' 



130 . 



. .  , . . .  
, ' .  . 1' 

. . . . i  

' - . '  , 

36 ' 2 2  14 3% 
10 ' 6  3 33% 

1s 3 1% ,17 

131 



132 



! 

i 
1 

238 

s.1 'fxI 
1R 
671 

P 
80 

1.1 38 
3 . a 7  

1086 

13 127 
P 14 
aD 144 

3 3 '  
i9.a 

0 3  
a7 . 

154 

I 

! 

133 



134 



I .  

I ,  

i !  
i 

! .  
I .  

I 

135 



136 

a 



- -- . . ,- 
A * .  

I 
! 

! 
i 

t 
! 

I 

I 

i '  

' ' 137 



. ,  



j 

, ,  
, .  .. I 

! ;  

138 



. .  

140 



. 141 



142 



143 





I 

145 



146 



147 









151 









. .  



I 

a 'r 



i 

i i  ! 



. -  

r 
Y r 

1 
I 

Y 
Y 

I 
Y 

Y 
Y 
f 
I 
I 
Y 
Y 
I 
I 
1 

r 
Y 

Y 

r 
Y 

' Y  

' Y  
Y 

Y 
Y. 

M 

M 



. .  
I 
I 

I 

I 



1% 7 
7 
8 
8 
8 
8 

. 8  
1991 6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

' 7  
7 
9 
7 
7 
7 
7 
7 
7 
7 

. 7  
7 
1 
8 
8 
8 
8 
8 

. i  
8 
a 

. 8  
a 
8 

5 
16 
15 
21 
21 
21 
21 
13 
17 
17 
17 
17 
17 
17 
I7 
17 
19 
28 
3 

15 
16 
16 
16 

13 
a3 
29 
as 
a9 
29 
5 
S 
5 
5 
19 
19 
19 
19 
26 
26 
26 

a 

n 

9300 

83 

1w 140 
s(I 250 

80 

5a 
3w 
140 
140 . 
m 
1M) 
88 
l3u 
93 
95 
98 
110 
110 

im 

49 
42 
54 

im 
170 1 

150 

8 16 3-70 

160 



WC1. e 
~ ~ M l m l b y s i t a -  

'Ihrukwow Inkomto N m  Nmm 

Po 37 
aa 
60 

Y- Mmul w ~ F a & I y I i P k ~ I l d n d y ~ ~ t o - - - = U  

9 3 400 
380 ' 3 
500 

9 
9 3 

3 3m1 
100 

9 
3 

540 
9 

9 
9 9 
9 9 6 9  

9 580 
260 

9 
9 9 

18 130 
160 

9 
9 

1% 
620 

9 
9 1s 

I8 120 
.fa 9 

9 23 
122 2 3 .  9 

23 im 
416 

9 
9 23 

23 ** m 9 
9 23 3m 

a6 24 
33 

4 
4 

25 M 
55 

4 
26 

35 
4 
4 26 

26 16 
52 

4 
a8 

-98 
A 
4 28 
4 28 54 
4 as 58 

130 28 4 
4 28 50 
5 3 21 
5 3 .  a7 

3. 16 
7 

5 
3 

11 
5 
5 3 
5 3 27 

5 51 
21 

5 
5 

36 
5 

5 
31 

5 
5 5 
5 5 20 

1991 

' 9  m 

is 
im 

19!Xt 26 

5 5 am 

i 
! 

161 



1992 5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
7 
7 
7 
7 
7 

1993 5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
6 

- 6  
6 
6 
7 
7 
8 
8 

19w 

10 
10 
10 
10 
10 
10 
13 
13 
13 
13 
13 
13 
22 
29 
20 

0 
20 
20 
18 
18 

m 

a 
a 

21 
as 
28 

a1 ' 

21 
21 
20 
a0 
21 
21 
12 
12 
11 
11 

m 

la0 
180 
210 
130 
1 4  
190 
120 
1%0 

' 210 
130 
140 
190 
380 
1m 
4a 
1100 
rn 
490 
43(1 
rn 
6m 
m 
1400 
350 

9.1 

196 13 
293 

o m  

1SO 10 
11w 

96 
69 
30 

6w 
300 

69 
im 
160 
loo 
100 

rn 
13 

'79 
l6U 

162 
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I L  

1989 
1989 
1989 
1989 
1!WO 
1990 
1990 
1990 
1990 
1990 
1990 
1991 
1991 
1991 
1991 
1991 
1991 
1991 
1991 ' 

1991' 
1991 
1991 
1m 
1992 
1992 
1992 
1992 
1M 
1992 
1993 
1993 
1993 
1993 
I993 
1993 
19!a 
19p3 

7 
8 
9 
11 
1 
3 
5 
7' 
9 
11 
11 
1 
1 
3 ,  
3 
5 
5 
7 
7 
9 
9 
11 

3 
5 
7 
9 
If 
11 
1 
1 
3 
3 
5 .  
5 
7 
7 

,1 

18 
14 
18 
20 
25 
1s 
16 
24 
13 
I4 
15 
15 
21 
14 
15 
16 
17 
8 
9 .  
17 
18 
21 
15 
16 
14 
27 
28 
18 
19 
13 
14 
17 
18 
24 
25 
19 
20 

110 

354 
480 
468 
508 
259 
194 
250 
a 
172 
65 
182 
74 

265 
471 
91 
47 
62 

'66 
85 

448 
452 
470 
105 
182 
239 
159 
4s 
151 
5s 
148 
334 
133 
759 
51 
42 

%a * 

I 
* 

* 
Q 

0 

* 
8 

1 

* 

44 
130 
450 
9 
20 
12: 
8 
51 
39 

78 

36 

14 
100 

120 

160 
6 .  
23 
2 2 -  
2 5 :  
25 
16 

320 

2 

31 

120 
370 

Bo 

69 

20 

140 
180 

51 

420' 

22 
160 

,150 

200 

163 



Tablec-2. continued 

1993 
1993 
1993 
1994 
1994 
1994 
1994 
1934 
1994 
1- 
1995 
19% 
1995 
19% 
1995 
1995 
1995 
1995 
1995 
1995 
19% 
1996 
1995 
1996 ' 

19% 
1996 
19% ' 

1996 
1996 
1996 
1996 
19% 
19% 
19% 
1996 
1996 
19% 
1996 

9 22 
9 23 
11 23 
1 18 
3 23 
5 17 
7 12 
9 20 
11 23 
11 28 
1 1% 
1 18 
3 23 
3 24 
5 17 
5 17 
7 13 
7 '  13 
9 . 2 0 .  
9 20 
4 23 
4 24 
4 24 
5 21 
5 22 
5 2 3 '  
,6 18 
6 ' 19 
6 .  20 
7 16 
7 16 
7 17 
a 20 
8 20 
8 21 

17 
18 9 

9 18 

9 .  

120 
58 
480 
473 
534 
231 
96 

26s 
' '35 
195 
7s 
247 
115 
437 
92 

433 
42 

66 
103 
107 

' 588 
310 
1110 
696 
160 
71 
228 
324 
68 
219 
103 
45 
15% 
68 

220 
93 
w 

38 

* 
I5 
43 

1 2  
68 
$8 
35 

SO 
38 

21 

86 

500 

220 

130 

270 

l!XJ 

190 

170 

zzo 

180 
800 

93 

71 

500 

720 

150 

140 

75 

140 

160 .f 
28Q 
160 

100 

600. 
' 290 

540 
. ' 91 

620. 
110 



1989 7 
l a 9  8 
1989 9 
1989 11 
1990 1 
1990 3 
1990 5 
1990 7 
I990  9 
1990 11 
1m 11 
1991 1 
1991 f 
1991 ' 3  
1991 3 
1991 5 
2991 5 
1991 7 
1991 ' 7 
1991 9 
1981 9 
1991 11 
1992 1 

,1992 3 
1992 5 
1992 7 
1992 9 
1992 11 
1992 11 
1993 1 
I993 1 
1993 3 
1993 3 
1993 5 
1993 5 
1993 7 
1993 7 
1993 9 

18 
14 
18 
20 
25 
15 
16 
24 
13 
14 
15 
1s 
21 
14 
15 
16 
17 
8 
9 
17 
18 
21 
15 
16 
14 
27 
28 
18 
19 
E3 
14 
17 
18 
24 
2s 
19 
20 
22 

110 
268 

480 
468 
5oa 
259 
194 
250 
64 
172 
65 
182 
74 

265 
471 
91 
47 
62 
66 
85 

448 
452 
470 
1 05 
1%2 
239 
159 
45 
151 
55 
14% 
334 - 
133 
759 
51 
42 
la0 

34 

89 
98 
440 
260 
40 
41 
4% 
79 
n * 

1 

* 

63 
540 
50 
79 
47 
36 

I 

* 

104 

93 

39 
100 

110 

95 

130 

44 

1400 

180 
4 

27 

400 

500 

110 . 

390 
580 

160 

21 0 

410 
2ooo 

- 17 

15 

. 1983- 9 23 58 17 
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' TabIeG3. conrtinued 

COl~lWmIbysite ' 

Year Month Day . T y b  -10 Marsh Topaz 

1993 
1994 
1994 
1994 
1994 
1994 
1994 
19w 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
19% 
1995 
1996 
19% 

. 19% 
19% 
19% 
I996 
1996 
1% 
19% 
1996 
1!W6 
19% 
19% 
1996 
1% 
1996 
1996 

* d b  bassd on - olltsiddideal colony fang0 
"actaal nudm d n u m b  listed 

166 

11 
1 
3 
5 
7 
9 
11 
11 
1 
1 
3 
3 
5 
5 
7 
7 
9 
9 
4. 
4 '  
5 
S 
5 
6 .  
6 
6 
7 
7 
7 
8 
8 
0 .  
.9 
9 '  
9 

23 48Q 
18 473 
23 534 
17 231 
12 % 
20 26s 
23 3s 
28 1% 
18 75 

' 1s 247 
23 115 
24 437 
17 92 
17 433 
13 42 
13 38 
20 66 
20 103 

24 310 
21 11'10 
22 6% 
23 160 
1% . 71 
19 228 
20 ' 324 
16 '68 
16 ' ,219 
17 1M 
20 45 

21 68 
€7 220 
€8 93. 
18 94 

24 5aa 

20 ,15% 

27 
1 so 
22 

41 
64 

150 . 

70 * 
' 910 

3so 

* 110 

20 

240 
100 

470 

260 

-' 110 

200 
2100 I .  

l6Q 

1 so0 

450 

140 

170 

110 

410 
240 

470 , 

110 

loo0 

80 

250 

,I 

150 

190 

21 

300 
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1985 l8Nw 

1986 25Feb 

10 Mar 

11 Apr 

ZAPr 

' b r n y  

' 2oMay 

6Juu 

17 Jua 

8Jul 

4 0  
60. 
4 0  
330 
10 
9MI 
40 
220 
'170 
1000 
. #  
490 
150 
100 
200 
300 
220 
240 
180 
1 70 
40 
240 

- 
1300 
'930 

100 
310 
20 

480 
10 
520 
120 
170 
40 
660 
140 

1300 
350 
380 
1100 
550 
150 
300 
610 
2190 
370 
2200 

IO 
180 
70 

7500 ' 

20 
650 
20 
230 
40 
670 
40 
640 
50 
230 
500 
340 
100 
190 
300 
530 

,144) 
70 

550 
8200 
40 
430 
330 
2900 
40 
460 
50 
600 
40 

1400 
180 
580 
630 
m 
120 

2oooo 
1410 
3200 
1200 
6300 

20 
1200 
950 
890 
4 0 
270 
loo ' 

50 

500 
30 
820 
640 
290 
2300 . 
270 , 

1 loo 
600 
2900 
870 
6700 

48000 

so 

10 
610 
10 
270 
210 
1300 
120 
180 
1 70 
610 
180 
850 
I80  
220 
100 
110 
350 
3300 
920 
4200 
1400 
2500 

4 0 
700 
30 

270 
4 0  
830 
10 

4100 
10 

2100 
10 

2400 
SO 

820 
10 
150 
110 
740 
100 
7a 
1 so 
1400 
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1 
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2 

7 - ,  
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40 
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as 
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36 
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20 

42n 
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10 
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OB 
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m 
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1U 
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1 
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5 
a5 
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Appendix D 

A a d i t i o n a l ~ i n f b r m a t i o n  
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8% 
126 
696 
300 
222 
176 
114 
78 
42 

1680 
30 
54 
208 
21 6 
112 
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'46 
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10 

34 24 
472 560 
58 44 
a24 110 

66 152 
154 54 
52 so 
42. 28 
7 2 '  4 

142 ' , 90 
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Io4 
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38 
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Tabla D-3. Turbidity and Total Suspended Solids (TSS) monitoring in in the Porbeuf River subbasin. 

2s 
12 
23 
24 

15 
10 

15 
IO 

7 

11 6 

176 

144 
134 

78. 
79 

56 
67 

Richard Scully, IDPG, personal communication 
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180 
20.5 625 

8 2410 
19 loo 
17 1190 

1 75 
31.5 60 
11 28s 

180 
563 27.5 
2410 301.3 
20 1.1 
714 42.0 
70 

171 15.5 
48 ifS 

I 

177 



DldBrge (toms/y ear) 
Year -0 Tyhm 

1950 65,600 
1951 31,500 
1952 48,000 
1953 a3500 
1954 16,400 
1955 13,400 
1956 ul,cxK, 
1957 36,800 
1958 33,800 
1959 1%- ' 

196U I8,600 ' 

1%1 1z- 
1962 49,600 
1963 31,300 
1964 38,500 
1965 49300 
1966 19,800 
1967 27JW 
1968 2%- 
1969 6q400 
1970 33,900 
1971 107,600 
1972 107,900 
1W3 51,800 
1974 , 81,100 
197s %m 
1976 83,700 
1977 14,000 
1978 4aw 
1979 22,100 
1980 69300 
1981 2&- 
1982 . 85,800 
1983 171,400 
1984 239,OOO 
198s 70,700 7.770 
1986 1 6 1 m  33,250 
1987 25,800 9.W 
1988 15,000 6490 
1989 =,400 6460 



Ttlne D k h w g e ( W d )  
Site Period Jaa Fob Mar Apr -May J u ~  I W  Aw. Scp Oct Nov Dec T d  

-0 I9M.1989 2,920 4,350 6,500 10,930 .15,670 5,800 630 460 850 1,540 Z270 2,620 54,500 
1985-1989 1,030 1,510 2,540 2,840 2,070 480 200 360 640 920 980 980 14,SlO 
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Totat 
T d  T d  Tutal orlb 

BmmoILia nitnwmttm . .  i- - P h w -  
Si* Dab (mgn) I .  

Indial 18 Prov 85 2.120 029 0.08 0.059 
22Feb86 0.061 2.377 .1S6 10.9 0.093 
10Mar86 0.110 2-72 1.1 0.095 
23-86 0.021 1.7 13 036 0.1 0.060 
l l A p S 6  0.W 0.822 0.39 as 0.030 

' 22 Apr86 0.086 0.790 0.47 0.2 0.035 

20-86 0.026 0.850 0.49 0.1 0.030 

17J-86 0.021 1.926 0.34 0. I 0 . a  
SJdy86 0.083 1.836 033 0.1 0.W 
18-85 1.ra 1.12 0.06 0.039 
22Fcb86 0.088 1.783 1.00 05 0.050 
10-86 0.m . 1.07 0.3 ' om9 
23Mar86 0.034 0.179 0.90 0 2  0.054 
11Apr86 0.160 0.693 0.67 0.3 0.037 
UApr86 O.tl0 0.m 055 0.2 0.033 . 

0.1 ' 0.021 6-86 0.W 0.648 035 
20-86 0.022 0.454 0.56 0.2 0.023 
3 b 8 6  0.018 . 0.46 037 0.1 0.013 
17-86 0 .W 1.211 0.99 0.4 0.127 
8Jdy86 0.m 1.287 0.36 0.1 0.w 1 

1- . ISNW85 . 2.320 0.10 4.05 0m7 
22Fcb86 0.025 1.869 0.84 0.3 0 . m  
1 O h k 8 6  0.087 1 .aa 0 3  0.M7 
23Mm86 0550 1297 0.78 . 0.2 0.061 
11-86 0.305 .0.872 035 0 3  0.028 
zzApr86 0.118 0.765 0.72 0.3 0.032 

0.2 0.032 
0.3 0.034 

6May16 0.105 0.632 0% . 

3 h 8 6  0,008 0.364 0.44 0.1 0.018 
' 17J-86 0.050 0.959 027 0.1 0.045 

8JuIy86 0.W5 3.160 0.53 0.2 0.107 
Ie&nacsnyon 22Fsb 86 0.434 4.410 1.91 0.9 OAOZ 

22Feb ' 0.024 1.170 0.53 0.1 6.006 
IOMar 0.0110 1.20 03  0.034 
23- 0.025 0.580 0.60 ' 

11 Apr 0.489 0.497 0.67 02 0.015 
22- 0.094 0.253 0.91 0 9  0.020 
6- 0.153 0.342 0.80 0.2 0.030 . 
20hy 0.023 0.167 0.99 O f  0.024 

173- 0.021 0.304 (1.33 0.1 0.010 ' 

6-86 0.101 0.829 0.57 0.2 0.036 

3J-86 0.018 . 1.028 0.49 0.1 0.033 

20MayW 0.027 0.425 0.83 

mm 18 N w  O X 6  0.13 41-05 . 0.013 

0.1 . 0.039 , 

. .  

3Jlmi 0.038 0.159 0.89 0.2 0.010 , 

SJuly 0.037 0.478 0.68 0. I 0.019 

,,. 



Nihte(MN)byW 
&low Abwe 

SiphmROrsn B&lb% within Abmpo lkbw Below LwaI-ht LavmIEot Pebbla Cbt&eld 
Ycsr hdrmth wga Poomtdh PdmdlQ Inkom spplngs s* c l d  Dam 

1%7 soptemhrr 20 3.8 0.0 0.4 1.2 0.2 0.5 0.7 0.3 0.5 
3964 Fdnnay 1.8 1.9 1.6 1.5 1.5 ' 1.3 1 A 1.6 1.6 0.7 

!kptmnh 0.7 0.0 0.2 0.2 0.8 0.0 0.0 0.0 0.6 0.0 
1970 Fdmmy 2.6 3.6 3.1 1.1 1.8 1.3 1.1 1.3 1.5 1.1 
1971 F d m q  2.Q a1 1 .s 13 1 A 1 .s 1.3 1.6 1.1 I 



Summary ofregressionlcorreIation statidcs 
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I986 
1987 
19M 
1989 
1990 
1991 
1992 
1993 

1Ufi 
126.0 
113.4 
92.7 
101.8 
962 
94.2 
75.9 

357.8 211.9 
1143 1416 
1093 125.7 
8j.7 . , 139.7 
90.3 108.7 
92.7 114.4 
96.6 101,4 
67.3 110.0 

221.7 
1 m 1  
108.2 
1sja 
91.1 
103.3 
62.3 
125.6 

220.4 
68.4 
58.9 
81.7 
9 . 4  
1 19.0 
18 

1m.1 

123.0 
53.2 
27.7 
43.9 

M,f 
13.4 
108.7 

394 

69.3 ' 106.1 
57.9 65.9 
ILI 36.7 ' 

31.4 56.0 
29.1 28.3 
22,s 36.2 
%.a 1.3 
47.5 74.3 

1363 

42.6 
64.7 
563 
55.7 
40.2 . 
68.4 

HIS 
149.7 137.1 
93.6 109.3 
70.5 846 
86.4 98.7 
W.2 90.0 
80.0 922 
69.7 765 
93.5 91.8 

131.6 
112.9 
100.0 
100.2 
86.1 
95A 
81.1 
95.9 

1,789.4 
1,1143 
895.6 

1,036.2 
857.a 
958.7 
647.4 
1,139.1- 
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I A  
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1 1 1  
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I 1  
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n o  
IW 
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1 4 4  ' 
121 
11.4 
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1 s  
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1 2  
9.4 

la7 

1-7 
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11.6 
l2a 
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3.8 
QO 
i 4  
h7 

-11.9 
124 
4.9 
M 
lL2. 
f1.S 
113 
u 9 .  
1x1 
11.1 
1 z O  
I U  

41 
a0 
1U 
IO.# 
LI 
33 
20 
1 la 
-k4 
10.1 
112 
3.7 

9.a 
113 

IZ? 
1U 

ia.5 

ia7 

119 
11.6 
11.9 
3.1 
7-2 
R1 
u 
1-1 
1 u  
1- 
I3.S 
la9 
11.1 
11.7 

9.4 
S6 
61 
R1 
9.7 
1.6 
74 

k? 

# 
7.2 
7.: 
7.0 
7.1 
17 
&O 
A*- 
6.1 
73  
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6.1 
Ll 
i.2 
1.0 
LS 
11.1 
11.7 
*7 
9.1 
110 
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73 
1 0  
13 
*d 
6.3 
IL1 
121 
14.1 
l f l  
W.6 
L9 
43 
7P 
I? 
bi 
38 
L7 
4.1 
I 7  

7.7 
11 
u 
a.l 
73 
ii 
73 
73 
L Z  
U 
9.2 
7.1 
7s 
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1.3 
k l  
1IA 
1x1 
1M 
I 2  
10.4 
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L6 
7.1 
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1M 

1I.S 
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7.6 
1.1. 
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I 1  
69 
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7.1 

iaa 
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L L  
Rf 
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?A 
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L1 
6 T  
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1.1 
L1 
L6 
' 13 
9.1 
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144 
iai 

,1RL 
1QO 
9.1 
RO 
P.7 
a3 
7.6 
loa 

I4.a 
10.4 
11.1 
91 
13 
LS 
1.1 
7.1 
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u 
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Ludeorui) 
Y m  I jpI FOb &r Apr my . J i m  M . &  w oot Mw l h n  T d  

1% . a3.a 30.4 41.0 43.1 42.7 q . 5  132 ma 26.0 28.7 xa 25.2 344.0 
23.5 2123 19%1 24.1 21.8 27.1 19.2 13.0 10.1 11.0 125 13.4 173 20.8 

1988 216 20.8 24.0 20.6 . ll .2 5.3 3A 7.0 8.1 13.4 16.1 14.1 170.6 
1989 17.7 163 x 7  a9.i 15.6 8.3 6,O 10.6 123 16.5 1l.a 19.1 197.6 

17.1 16.4 1632 1990 19.4 173 20.7 17.4 10.5 73 55 SA 10.7 15.3 
1991 1s.3 17.7 21.8 19.7 2x7 9.6 4.3 6.9 10.6 15.2 17.6 iaz i m ~  

0.3 2.6 1.7 0.2 7.6 13.3 14.6 15.4 1231 1992 17.9 184 19.3' 11.9 
1993 14.4 128 21.0 248 34.7 20.8 9.0 14.1 13.0 17.8 17.5 183 217A 

-v 201.4 
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